As the boundaries of autonomous agents and multi-agent systems continue to expand, there is an increasing need for agents to interact with humans. To date, the field of multi-agent systems has matured from conceptual models to real-world applications (e.g., energy and sustainability, disaster management, or health care). One significant challenge that arises when transitioning from conceptual models to applications is addressing how people will interact with these systems. To this end, this special issue examines major challenges at the intersection of human-agent systems. In particular, we focus on the challenges of designing and modelling human-agent interaction. Design challenges typically take a human-centric view of human-agent systems and focuses on human-agent coordination mechanisms, trust issues in human-agent interaction, interaction techniques, and human activity recognition. Modelling challenges are concerned with finding better models of human behaviour in a variety of settings so that autonomous and multi-agent systems can appropriately interact with human agents (e.g., agent-human negotiation strategies or health care agents encouraging physical therapy for a variety of recovering patients).
a rigorous review process, we are able to include six high quality papers in this special issue. The selected contributions are exemplary in their approach and realisation to modelling of human behaviour and design of human-agent systems as follows:
Strategic Advice Provision in Repeated Human-Agent Interactions by Amos Azaria,
Ya'akov (Kobi) Gal, Sarit Kraus, and Claudia Goldman: study a setting where an agent tries to learn the preferences of humans in repeated interactions and then advise on the best choices to make in situations where their choices affect the social welfare of the system. Specifically, using models from behavioural economics, they It is important to note that one key challenge in studying human-agent systems is the evaluation of such systems. All papers within this special issue depart from the traditional approach of reporting system performance in response to merely simulated human behaviour. Instead, these works use a broad range of empirical methods to develop and study how people actually interacted with their system. Azaria et al. and Sklar et al. [6] , develop custom lab studies involving expert and non-expert participants (typically students), and crowdsourcing platforms (specifically Amazon Mechanical Turk) to evaluate agents' models of human preferences and strategic advice provisioning. Campos et al. [5] carry out a number of lab studies in order to analyse participants' gaze dynamics (using video recordings) in playing a 'Game of Nines'. Instead, Ramchurn et al. [4] , conduct field trials of a mixed-reality game in which teams of human participants experience agentbased advice in a physically challenging setting. They analyse video recordings of players interacting and logs of messages exchanged and actions taken in the game.
This collection of papers demonstrates that research in human-agent systems requires a careful synthesis of different techniques and methods to generate meaningful results. We hope that future research in the human-agent interaction will build upon this special Issue to improve the approaches used in the Agents community, and open up avenues for collaboration with researchers from other communities such as HCI, Computer-Supported Collaborative Work (CSCW), and Ubiquitous Computing. This, we believe, will accelerate the creation of innovative agent-based applications for our increasingly interconnected and mobile world.
